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Abstract 
The purpose of the analysis was to realise potential areas for improvement within the Production 
Services department. Sources of inefficiency within the Reporting System were identified to support 
recommendations for the rationalisation, streamlining and alignment of processes.  
Lean philosophies and Total Quality Management techniques were reviewed to gain an 
understanding of applicability to Production Services. Evaluation through Value Stream Mapping 
determined a reporting process efficiency of 71% and two supplementary waste types were 
recognised in addition to the standard seven wastes of lean processes.  The root cause of 
inefficiency and waste was investigated further with the 5 Whys Technique. A benchmark was 
established through reviewing industry based literature and conducting comparative studies of both 
like and unlike departments. Participant and non-participant naturalistic observation techniques 
were employed to collect a balanced data set for value stream analysis.  
Variable environmental factors were recognised to moderate results from direct analysis of the 
reporting system. Dissimilar political, economic, socio-cultural, technological and legal factors were 
considered during comparison and benchmark.  
The findings in this report provide evidence of issues that should be addressed for the continuous 
improvement of both the reporting system, and the department. These have been provided for the 
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Executive Summary 
This report is a provision of recommendation advice for the prospect of streamlining the Production 
Services (PS) Department within Shell Todd Oil Services Limited (STOS).  
The focus areas discussed include: 
 The scope of the project; 
 Analysis of the current PS department; 
 Industry and literature review for benchmarking; 
 Analysis of the current PS reporting system; 
 Recommendations for improving the current system; 
 Recommendations for continuous improvement. 
Project Scope 
A course of action was devised in response to an enquiry initiated by the Production Services and 
Logistics Manager. The value and efficiency of the current PS reporting system was challenged, and 
the question was raised:  
How could the PS reporting system be rationalised, streamlined, and aligned with regional 
requirements? 
The scope of the project involved understanding the working business environment to determine 
sources of inefficiency. The following tools and analysis techniques were used to formulate 
appropriate recommendations for improvement: 
 Literature Review; 
 Industry Review; 
 Observation; 
 Value Stream Mapping; 
 Waste Identification; and 
 Root-Cause Analysis; 
Analysis of the department 
PS was analysed through participant and non-participant naturalistic observation, and systematic 
investigation directed by a predetermined work breakdown structure, to attain an understanding of 
the department and its position in the regional context.  
PS is a department critical to day-to-day business for STOS, as reports are generated for the use of a 
number of internal and external stakeholders for financial matters.  
The current strategy is in need of review. Insufficient communication of the strategy has prevented 
its use for the facilitation of quality reporting and for continuous improvement. It is recommended 
that a strategy for the PS department be formulated with the use of strategic planning tools 
including: 
 SWOT analysis; 
 Critical success factor determination; 
 PESTLE and Porter’s 5 forces analysis; 
 Stakeholder analysis; 
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The department will benefit through increased morale, and will better understand their role in this 
critical reporting system. It is essential to employ appropriate communication methods when 
formulating and implementing new strategies to ensure full team engagement.  
Benchmarking 
Literature and industry standards were reviewed to determine best practice for critical reporting 
processes. Royal Dutch Shell provides the Operational Excellence in Production Framework for Shell 
Operational Units to use as a guide to best practice.  
Two other PS departments were consulted to determine common challenges and potential 
improvement initiatives that could be applied to STOS. Consideration should be made for the 
following lessons learned: 
 Department and Team strategies are essential for driving improvement initiatives; 
 There is benefit in:  
o Visual, verbal and kinaesthetic communication methods for improvement initiatives; 
o Consolidating all supporting system applications into one easy access webpage; 
o Contingency planning; 
o A robust I.T. framework; 
o Lean philosophies and Total Quality Management (TQM) focus embedded in day-to-
day work; 
o Cross-disciplinary expertise and role support; 
 Operational Excellence in Production Framework is useful while pursuing best practise; 
STOS Laboratory was also benchmarked against. The Laboratory must adhere to stringent ISO 17025 
standards for reporting procedures; hence a three tier report checking system is exercised. It is 
recommended that PS cross-train team members so as to facilitate a similar checking system for 
critical reports.  
Analysis of the reporting system 
The PS reporting system is critical for a number of stakeholders, as sales and production decisions 
are based on PS report information. Process inefficiencies were identified using informal and 
ongoing gap analysis, and the following tools: 
 Value Stream Mapping 
 Waste Identification; and 
 Root-Cause Analysis; 
Value stream analysis results indicate that approximately 71% of the reporting process time is value-
added work. The remaining is classified as waste.  
The most commonly occurring wastes in the value stream were identified to be: 
 Over processing; 
 Waiting; 
 Data defects.  
Improvement initiatives should be prioritised to focus on eliminating waste sourced from human 
error, limited employee knowledge and software issues. This will allow more time to be spent on 
value-added activities and aid the transfer of value from source to stakeholder.   
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Improving the current system 
An overview of the conclusions and recommendations derived from the analysis are prioritised as 
follows: 
 Conclusions Recommendations 
1.   With the lack of strategy, team 
members are unaware of long term 
goals for the department. This affects 
the collaboration of individuals during 
initiatives to pursue business 
excellence. 
 
1-1. As a team, formulate and implement a 
strategy: 
 Analyse the department: 
 Analyse the environment: 
 Analyse customers and stakeholders 
 Identify strategic options 
 Evaluate and select strategic options 
 Implement strategy 
 Communicate strategy using different 
media. Draw up charter for reference 
2.  Verifying data is critical to the 
reporting process. There is an 
increased chance of failing to meet 
contractual obligations and ISO 
standards for accreditation if this is 
not sufficiently executed. There is 
insufficient working knowledge 
between roles in the team. 
2-1. Review and aim to meet ISO 9001 
requirements 
2-2. Cross-train PS team members to create a 
multi-tier report verification system 
2-3. Develop a contingency plan 
2-4. Review and audit the plan periodically 
3.  Team members will be resistant to 
change initiatives if not properly made 
aware of the purpose and benefits of 
that change. 
3-1. Conduct Lean and TQM workshops for 
raising awareness 
3-2. Team members to devise small, 
achievable projects 
3-3. Organise an event for the team to “go and 
see” 
3-4. Allocate Lean Champion 
3-5. Reinforce a Lean culture in all aspects of 
the workplace  
4.  The current I.T. infrastructure and 
contingency planning is inadequate. 
4-1. Formulate and implement a contingency 
plan  
5.   Skills and knowledge within the team 
are underutilised. Time is wasted on 
tedious tasks such as over processing, 
waiting and correcting defects. 
5-1. Implement lean practices 
5-2. Streamline through automation 
6.  Changing environmental factors cause 
issues on a daily basis 
6-1. Formulate contingency plan based on 
PESTEL and risk analysis 
7.  The Operational Excellence blade 
reviews show gaps between the PS 
7-1. Execute review 
7-2. Formulate an improvement plan based on 
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department and industry standard inadequacies identified in the review 
8.  Using multiple software applications 
extends the overall report processing 
time 
8-1. Consider and research the development of 
a web-based application to bring all 
information to one location 
9.  The cause of misalignment of 
messages conveyed from PS reports 
originates from the report user  
9-1. Generate a communication plan for report 
users 
 
Recommendations for continuous improvement 
A combined Lean and TQM approach is recommended to aid the pursuit of operational excellence.  
Formulation of an in-depth implementation plan shall be coordinated by the Team Leader with the 
assistance of a Consultant and/or Business Improvement Manager.  
Continuous improvement may be initiated through: 
1. Devising short, measureable projects for  Lean and TQM workshops 
o To raise awareness; 
o Allow questions to be answered; and,  
o Interest in relevant concepts to be ignited; 
2. Organising an event for the team to “go and see” successful Lean and TQM 
implementations; 
3. Allocating Lean Champions within the department; 
4. Reinforcing a Lean culture in all aspects of the workplace. 
Momentum and ownership of change initiatives is essential for the longevity of Lean and TQM 
improvements. There is a perceived lack of resource to cope with the current work load however 
this may be overcome through introducing a few small projects initially. Confidence will evolve from 
success, and support from Management should not cease thereafter.  
Prioritisation, revision and evaluation of both unsuccessful and successful projects should be 
documented and shared with other departments to facilitate a departmental culture shift toward 
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1 Introduction  
Contract employment for Shell Todd Oil Services (STOS) Limited during the period 5 November 2012 
to 23 February 2013 constituted the analysis of the Production Services (PS) reporting system. The 
term was based in the New Plymouth Office, New Zealand.  
Henceforth, Shell Todd Oil Services will be referred to as STOS, and Production Services as PS.  
The due diligence addressed in this report includes the development of a course of action, collected 
data, benchmark and analysis explanation, recommendations and an implementation proposal. 
Observation and investigation of PS allowed the identification of issues and provided a basis for 
credible conclusions, as later detailed.   
1.1 Background 
An opportunity to assess the PS reporting system was shaped in response to an enquiry made by 
STOS Production Services and Logistics Manager: 
How could the PS reporting system be rationalised, streamlined, and aligned with regional 
requirements? 
The rationale, value, and alignment of critical reports were challenged, as potential was recognised 
for:  
 An enhanced stakeholder-centric approach to reporting information; 
 Improved productivity and resource expenditure; 
 Realignment of data and deadlines between stakeholders;  
 Improved discrepancy resolution procedures; and, 
 Other presently unknown business improvement opportunities.  
1.2 Project Overview 
The objective of this project was to investigate current PS reporting processes, to identify potential 
areas for improvement through value analysis and provide justification for existing procedures.  
Through recognising day-to-day business challenges and synthesising the skills and principles learned 
in the Master of Engineering Management (MEM) programme, all recommendations provided in this 
report aim to benefit both the PS department and STOS as an organisation.  
1.3 Scope of Works 
The project was divided into five phases as illustrated in Figure 1-1, and is explained thereafter.  
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1. Value Stream Map
2. Waste Identification 
3. Root Cause Analysis
4. Gap Analysis
 
 Figure 1-1 Project Overview Diagram 
1.3.1 Phase One 
With the approval of the Production Services and Logistics Manager, and MEM Director, a project 
proposal, charter and plan detailed the scope, approach and structure of the investigation.  Serving 
as foundational documents, these defined boundaries for in and out-of scope tasks and objectives. 
Scheduled deliverables and milestones were important for monitoring progress toward the project 
deadline. An underestimated allowance for variations in human resource availability over the festive 
period posed a challenge when completing the second phase.  
1.3.2 Phase Two 
Familiarisation with the natural working environment was required to conduct analysis and provide 
credible recommendations in phase three. Collection of information was completed by way of 
observation through induction stakeholder engagement and focused investigation to determine: 
 Department purpose and strategy; 
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 Business relationships; 
 Data management; 
 Policies and protocols;  
 Documentation; 
 Expectations, requirements and standards; and, 
 Key staff. 
Observations are described in Section 2.  
Staff feedback provided insight that would otherwise be overlooked. Consideration of this feedback 
was woven into the recommendations. Information collection was an ongoing process that was 
completed in both formal and informal settings.  
1.3.3 Phase Three 
To understand the context and impact of issues identified, a literature and industry review was 
completed. The aim of this phase was to: 
 Identify industry best practise; 
 Recognise similar industry challenges, lessons learned and courses of action; 
 Identify Lean and Total Quality Management (TQM) leaders, guidelines and methodologies; 
Due to the confidential and competitive nature of the industry, it was anticipated that an industry 
review would be difficult. However, Shell International Production Leadership Team has compiled a 
number of approved benchmarks in their Operational Excellence in Production Framework for the 
restricted use of all Shell Operational Units (OU). 
It was acknowledged that PS activities are service based. Applications of Lean and TQM in this 
context were investigated.  
The advantages of Lean involve the elimination of non-value-added activities, which will facilitate 
the streamlining of reporting activities. Integrating quality control into the culture and activities of 
the department will be achieved through TQM with the use of strategy, data and effective 
communications. Associated challenges are described in Section 1.3.5. 
1.3.4 Phase Four 
With the Shell Operational Excellence in Production Framework, a credible agenda for benchmarking 
PS activities was accessible.  
The analysis of the reporting system was intended to provide insight into the existing level of 
efficiency, effectiveness and potential improvement opportunities. Three main tools were used 
during the analysis:  
1. Value Stream Mapping; 
2. Waste Identification; 
3. Root-Cause Analysis; 
Gap Analysis and the 5 Whys Technique was integrated into all analysis and observation: 
Numerous variables affect report quality and are in many cases, unpredictable. These were 
considered throughout the analysis.  
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Areas for improvement were prioritised according to the results obtained, for recommendation and 
implementation in phase five.  
1.3.5 Phase Five  
The priority and practicality of improvement initiatives was considered at all stages of the 
recommendation formulation stage. Recommendations were crafted and evaluated against the 
current working environment to ensure a realistic implementation plan would meet the needs of the 
department. They were directed toward Lean thinking and TQM for continuous improvement and 
culture shift. 
The implementation plan broadly covers a proposal for the consideration of the Production Services 
and Logistics Manager. An in-depth implementation plan should be formulated with the input of the 
team if recommendations are taken on-board. 
Challenges faced in this phase did include overcoming the perceived practicality and resistance of 
proposed initiatives. Resistance to change is generally based on a lack of understanding of the 
purpose and benefits associated with change initiatives. Therefore, the long term objective of the 
implementation plan will be to achieve a shift in culture or mindset. Lean and TQM thinking would 
be beneficial to both the individual and department as wasteful tasks are eliminated, allowing for 
meaningful, value-added tasks to become the focus of reporting activities. Various media would 
need to be utilised to raise awareness of these concepts, such as “go and see”, where team 
members may witness successful Lean and TQM initiatives in practise. 
2 Observations  
Having been initially unfamiliar with the oil and gas industry, the work breakdown structure created 
in the planning phase was used to systematically investigate predetermined areas of assumed 
relevance to the project.  
To mitigate the potential for selective data collection during this phase, participant and non-
participant observation methodologies were used appropriately in both open and closed settings 
depending on the situation. Through this balance in observation methods a comprehensive 
understanding of the PS department was attained and gaps were readily identifiable.  
2.1 Organisation Structure  
Processes within STOS are strongly influenced by Royal Dutch Shell. However, as a Joint Venture (JV) 
there is opportunity for STOS to make appropriate and separate operational decisions for the benefit 
of all stakeholders, as seen fit. The Information Technology (I.T.) framework at STOS is linked to the 
global Shell network. Locally developed applications are also utilised in some instances.  
Regular reporting of critical data is carried out by all Shell OU’s and joint venture companies within 
the Asia-Pacific Region (EPA). PS is responsible for processing and interpreting production and sales 
data from the Maui, Kapuni and Pohokura assets. This data is checked for inconsistencies and 
translated into reports with relevant information for regional management and a range of other 
report users. The Report Register in Appendix I describes all reports sent out from PS. The structure 
of the register reflects a combination of the Supplier-Input-Process-Output-Customer (SIPOC) (Carey 
& Stroud, 2010) and Responsibility Assignment Matrix (RAM) (Project Management Institute, 2008) 
frameworks to convey an overview of the reporting system.  
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2.1.1 Policies and Protocol 
Under contract, PS must provide all reports in good faith, according to the best information at hand 
and in a timely manner. If any stakeholder is affected by a change in information or event, they are 
to be informed as soon as reasonably practicable.  
Embedded in some report generation procedures, are routine requests for data verification and 
approval, including hand-written signoff, from Production and Operations teams. This provides an 
opportunity for data discrepancies to be resolved before critical financial and regional reports are 
issued. Large financial penalties may be incurred in the event of any misrepresentation of 
information.  
Joint Venture Operating Agreements (JVOA) and Technical Services Agreements (TSA) place 
particular information sharing and communication obligations on STOS. Appropriate levels of 
communication are in place to mitigate any ineffective provision of information and/or breach of 
contract (Wisnewski, 2009). 
STOS operates assets owned by Maui and Kapuni Mining Companies and Pohokura JV Parties. 
Information must be confirmed by these companies before external reports are dispatched. It is the 
responsibility of PS to ensure report information does not breach any confidentiality obligation. 
2.2 Department Structure 
The structure of the PS department consists of a five tier hierarchical arrangement. The PS team 
itself is compartmentalised into seven major roles, as indicated in Appendix II, Figure II-I. Hierarchy 
and authority are relative within STOS. However, higher tier positions generally do not to have 
sufficient working knowledge of the roles they manage. This is partially due to role transitions that 
involve shifting discipline, and work backlog. 
Each delegate is responsible for producing and sending particular reports relative to their role in the 
team. Responsibility sharing between team members has allowed a passable amount of working 
knowledge to be possessed by each individual for a limited number of report processes. Report 
generation is completed in daily, monthly, quarterly, six-monthly, or annual batches. As previously 
stated, Appendix I contains the PS Report Register. From the register, it can be affirmed that there is 
no report duplication, and each report provides value to at least one stakeholder.  
The PS reporting system relies on vital intra-regional relationships, and regular interactions with 
other departments. Responsive communication lines support forecasting, costing and past, present 
and future production level alignment. Programmes that support report generation and distribution 
include:  
 Energy Components (EC) 
 PI Process Books (PI) 
 Business Objects (BO) 
 Distributed Control System (DCS) 
 Open Access Transmission 
Information System (OATIS) 
 Gas Management System (GMS) 
 Microsoft Excel (MSE) 
 Microsoft Outlook (MSO) 
 Adobe 
The redundancy for internet connection failure is the Pohokura wireless broadband connection; 
however it is not always reliable. A contingency plan for temporary inaccessibility to critical I.T. 
applications is not evident. 
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2.2.1 Stakeholders 
Production and sales data for several stakeholders are tailored to meet particular stakeholder needs. 
Stakeholder relationships are supported by contractual agreements. Many of the external 
relationships have been established for numerous years. As a result, contractual practice has been 
implicitly replaced with common practice in some instances (STOS-FUI/I, 2012).  
The major stakeholders of PS reports and their involvement in the PS reporting system are described 
in Table 2-1 below.  
Table 2-1 Production Services Stakeholder Inputs and Outputs 
 Stakeholder Output from PS Input and Impact on PS 
External  Government/ 
Partners/Contracts 
Statutory reports, sales and 
stock entitlements 
- 
General Public Waste and emissions - 
Internal  Asset Finance Reports for sales volumes, 
company entitlements, data 
required to calculate royalties 
- 
Asset Development Reports for production 
statistics, actual and LE 
volumes, well and reservoir 
data, well pressures and 
temperatures 
- 
Buyers Sales volumes  - 
Design Engineering  - Conceptual and detailed design 
of metering and allocation 
structure, data accuracy 
HSS Lead - Accountable, check accuracy of 
derived values 
I.T. Support - Maintenance and access to 
business controls and tools 
Maintenance and 
Integrity  
Deferment volumes Calibrate and maintain 
processing and measurement 
equipment, manage uncertainty 
of measurements 
Management Key Performance Indicators Manage processes, organisation, 
shareholder relations and 
business controls for the success 
of the process 
Operations Operational Data Operate equipment, test wells 




deferment history, actual 
production and deferment 
Perform activities that ensure 




Well parameters, well test data 
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2.2.2 Strategy 
The current department-level strategy is inadequately communicated and is in need of review.  
2.2.3 Critical Success Factors  
Quality reporting is an implied expectation, a value factor for stakeholders, and is necessary for 
department success. Quality may be defined as reporting that is accurate, within the scope of 
stakeholder requirements and meets stakeholder deadlines. Although cost is an inherent component 
of reporting services provided by PS, it is not highly prioritised; it is currently recognised only as a 





Figure 2-1 Quality from the Report User Perspective 
PS critical factors are categorised as follows:  
 Compliance; 
 Resource; 
 Data integrity; 
 Relationships; 
 Responsibility. 
2.3 Summary  
There is pressure on PS to deliver accurate information in a timely manner under contract. A number 
of gaps are evident in the current department administration. These include:  
 Insufficient working knowledge between roles; 
 Lack of contingency planning; 
 Lack of department strategy; 
Each report is noted to have value to at least one stakeholder, and duplication of reports from within 
PS is not evident.  
Recommendation 
Emphasis is placed on the importance of strategic direction and leadership driven top-down within 
PS. Further consultation is advised to aid the formulation and implementation of a department 
strategy for the next review period. Ideally the strategy will be reflected in Individual Development 
Plans (IDP), and Goals and Performance Agreements (GPA), which affect Individual Performance 
Factors (IPF).   
Once a strategy is developed, it is recommended to translate critical success factors into 
corresponding Key Performance Indicators (KPI), tactics and measures. This will facilitate the 
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A contingency plan should be prepared and implemented to mitigate the inhibiting effects of events 
which influence accessability to production data and stakeholders. Cross-training should be pressed 
and reflected in GPA’s to partially alleviate the pressure associated with an absent team member.  
3 Industry and Literature Review 
Industry practise and literature review identified standards and theory from which a benchmark was 
generated.  
3.1 Industry  
The intention of the industry review was to bring together a number of valuable lessons that could 
be considered when devising recommendations for system improvements.  
To conduct the industry review, both literature and current practice was investigated. Literature on 
industry standards and practices relevant to PS was sourced through Projects & Technology 
Information Services, Enterprise Workspace: Livelink, Shell Wiki, Shell Online and the STOS library.  
Two companies with PS departments similar to STOS were interviewed for comparison and 
benchmarking. In addition, value was recognised in reviewing the local Laboratory reporting system.   
It is necessary to acknowledge that political, socio-cultural, technological, legal and economic factors 
influence each organisation and department differently. Environmental factors in this industry are 
generally more variable and unpredictable than the other factors. Hence, applicability of standard 
practice may not be relevant for some process components.  
3.1.1 Shell Practise  
The Operational Excellence in Production Framework was created with the intent to bring all 
Production requirements into one place. Described, is how Upstream Production, with the support 
of Projects and Wells, shall deliver and sustain top quartile performance from producing assets. 
Maintenance and Integrity, Surface Production, Production Technology and Chemistry, Logistics, 
Contracting and Procurement disciplines also contain aspects that apply to Operations.  
Included in the framework are suggested standards to be pursued by all Shell OU’s. Although 
achieving best in class in every section of the framework is not mandatory, specific minimum 
requirements are obligatory for all assets. 
PS processes, Hydrocarbon Allocation, Production System Optimisation and Production Forecasting, 
are supported by two Upstream Technical Global Processes:  
1. Data gathering; and  
2. Monitoring of Well Production and Performance. 
As outlined in Figure 3-1. It is therefore necessary to have functionality and accuracy at the Real 
Time Operations level for value to be passed through the data supply chain.  
 PRODUCTION SERVICES REPORTING SYSTEM ANALYSIS 
 
9 Version 7.0 | 12 February 2013 
 






1 Gather Well Test 
and Production 
Data












Figure 3-1 Data Supply Chain from the Operational Excellence in Production Framework (SIEP B.V, 2012) 
Application to PS 
PS regularly interacts with production teams responsible for coordinating field operations. Although 
the interaction is responsive, there are often inconsistencies with the data that is transmitted from 
the field to PS when checked against volume calculations.  
Metering instruments are accredited against appropriate ISO standards annually and calibration 
schedules are in place; however the interface through which these functional groups interact may 
impede data integrity. These are generally caused by small information system design flaws, 
whereby PI tags may not load data into EC correctly. This causes misrepresentation of data or no 
data to appear at all. PS Systems Optimisation/Production Planner responds to these issues to fix the 
immediate problem. As identified in Section 4.3, the root causes must be addressed for reducing and 
eventually eliminating this issue in the long term.   
3.1.2 Global Review  
Interviews with Production Services Lead from Shell Philippines Exploration BV (SPEX-UIO/L/XOS, 
2013), and Head of Hydrocarbon Allocation from Shell Petroleum Development Company of Nigeria 
Ltd (SPDC-UIG/P/SHA, 2012), provided valuable insight into industry practise.  
A number of common challenges were outlined, as well as working and potential initiatives to 
address these as indicated in Appendix II, Table II-I. 
Lessons learned:  
 Department and Team strategies are essential for driving improvement initiatives; 
 There is benefit in:  
o Visual, verbal and kinaesthetic communication methods for improvement initiatives; 
o Consolidating all supporting system applications into one easy access webpage; 
o Contingency planning; 
o A robust I.T. framework; 
o Lean philosophies and TQM focus embedded in day-to-day work; 
o Cross-disciplinary expertise and role support; 
 Operational Excellence in Production Framework is useful while pursuing best practise; 
Real Time Operations 
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3.1.3 Discrete Department Review 
STOS Laboratory reporting system was assessed. A flow chart of this process is presented in 
Appendix II, Figure II-II. 
The Laboratory reporting process was chosen for review because of the strong quality focus and 
three tier checking procedure. It is necessary to acknowledge that the working environment 
between Laboratory and PS is different. The main differences include: 
 The Laboratory is responsible for collecting and analysing production test samples for both 
routine and non-routine testing; 
 The PS data supply chain is heavily reliant on site-based teams who are responsible for real 
time operating processes; 
 Laboratory must have an accredited Signatory to approve reports before distribution to 
meet ISO 17025 standards; 
Having assessed the Laboratory reporting process for LPG samples only, the three tier process does 
take longer to complete, however there are a number of advantages: 
 3-4 (0.18%) reports were recorded as defective for the last year; 
 Of the requests for corrective action, very rarely is the issue with reporting;  
 Accreditation is maintained; 
 Staff can quickly find the source of inaccurate figures and identify malfunctioning 
equipment. 
Comparison 
Hydrocarbon Accounting will receive a request for report reissue, due to incorrect information, 
approximately 1-2 times per month. With the assumption that approximately 18 requests are sent 
each year (STOS-UII/Z/NZ/OSP, 2013), 1.6% of reports sent are defective. Although tolerances are 
integrated into metering and calculations, there are a number of sources of uncertainty. 
Consequently, metered volumes may not always align with calculated volumes, and reports are 
returned for reissue.  
Elements of the Laboratory system are recommended in Section 5. 
3.2 Literature 
Of the literature that was reviewed, a register of relevant sources for further reading is provided in 
Table II-II, Appendix II. Included are references to leaders and theories in the field of Lean and TQM, 
and current practice for the consideration of recommendations within this report. 
3.3 Summary 
While differing influencing factors are recognised, application of industry standards provided in the 
Operational Excellence in Production Framework is encouraged. Data accuracy begins with Real Time 
Operations and the interface used thereafter. To ensure data integrity and value is maintained 
throughout the data supply chain, it is important to:  
 Ensure stakeholder interactions are supported by robust system applications; 
 Identify sources of variation; 
 Employ appropriate support for addressing problems; 
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 Build contingency planning and data verification into all levels of operations; 
 Achieve industry standards, and pursue Operational Excellence. 
4 Reporting System Analysis  
Three main tools were used for the analysis of the actual reporting system. These included: 
 Value Stream Mapping; 
 Lean Waste Identification; and 
 Root-Cause Analysis. 
Informal gap analysis was integrated throughout project phases. Refer to this procedure 
documentation for the chosen report for analysis: 
Kapuni Month End Reporting  
December 2012 PRD-EP71.02-002 
Hydrocarbon Accounting  Version 1.3 
4.1 Value Stream Mapping 
To illustrate the sources of inefficiency and value at each step in the reporting process, Value Stream 
Mapping was adopted. The analysis was carried out on a critical month end report: Kapuni Month 
End. Turn to Figure III-I in Appendix III for a segment of the value stream map.  
Naturalistic observation techniques were used in an attempt to observe reporting processes ‘as they 
are’. This was an attempt to reduce manipulation of the process itself to mitigate the chance of 
skewed results. Activity duration and events perceived to be significant to this report generation 
process were recorded in a diary and applied to the analysis. See also the Register of Significant 
Events, Table III-I, Appendix III. 
The following assumptions and influencing factors were considered when interpreting value stream 
analysis results: 
Assumptions 
 One working month is equivalent to 23 working days; 
 Each working day is equivalent to 8 hours; 
 Total Lead Time is the time required to receive a month of actual accumulated data; 
 Majority of the data checks carried out are value adding tasks. In essence, they provide 
quality assurance for the stakeholder.  
Influencing factors  
 Normally, the Hydrocarbon Accountant is solely responsible for this report. However, due to 
absence over a portion of the festive season, responsibility was temporarily passed to the 
Gas Nominations Coordinator (GNC). Issues that arose: 
o GNC was not familiar with the processes, hence time to complete tasks was 
prolonged; 
o GNC was unsure of where to find the sources of data discrepancy; 
o GNC accidentally produced one major instance of miscalculation, causing hours of 
checking and re-work two days later; 
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Results 
Kapuni Month End Reporting Process (Natural Gas segment only) 
Total Process Time 395min 
Total Value-Add Time 284min 
Total Lead Time 11040min 
Process Efficiency ~ 71% 
Conclusions 
 The results indicate that 71% of the total report process time is attributable to value-added 
activities; 
 The main causes of process inefficiency were observed to be: 
o Re-work;  
o Waiting; 
o Printing, scanning and filing hard copy reports; 
o Manual input of data; 
o Manual calculations; 
o Change orders; 
o Incorrect Data; 
o Deferments. 
This information is investigated further in Section 4.2. 
4.2 Waste Identification 
The Lean Philosophy offers a systematic methodology that identifies and eliminates waste, or non-
value-added activities. The Lean concept of reducing waste was applied to the reporting system to 
identify areas and opportunities for improvement. Wastes identified within the value stream of 





5. Over Production; 
6. Over Processing; 
7. Defects; 
8. Underutilisation of 
Skills; 
9. Failure Demand. 
Source: (Lean Six Sigma, 2012), (Womack & Jones, 2003), (Seddon & O'Donovan, 2009) 
Refer to Appendix III, Table III-II for the Waste Register which outlines non-value-added activities 
observed while completing value stream analysis of the Kapuni month end report and all other 
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Results 
The frequency of occurrence of each waste during the value stream analysis was quantified. The 
following were observed: 
Waste Frequency Observations 
Transport 3  Multiple handoffs for approvals. 
Inventory 3  Hard copy documents that have been archived. 
Human Motion 3  Printing and filing of documents. 
Waiting 6  Delay in response from customers; 
 Waiting for corrections and approvals from source of 
information and customer. 
Over Processing 5  Cumbersome process for generating report; 
 Multiple manual checks for defects; 
 Re-entering data into multiple systems, Kapuni Dockets; 
 Production Technologists request to change CGR/WGR. 
Defects 4 Data entry errors: 
 Data incorrectly stated in EC; 
 Tank dips incorrect; 
 Shipments not entered; 
 Flaring/Venting volumes incorrect; 
 Estimations made. 
Underutilised Skills 3  Time wasted on cumbersome processes could have 
been reallocated. 
Conclusions 
 The need to manually enter data, re-check data and wait for approved data corrections were 
the most prevalent causes of the high waste statistics;  
 The identified are “common causes”, that is, they are usual, historical and quantifiable 
variations that occur within the system; 
 The time lost during these wasteful episodes could be better allocated to value-added 
activities that utilise the individual’s knowledge and skills; 
 Utilisation of skills could see further automation of the process to improve process 
efficiency. 
4.3 Root-cause analysis  
Root-cause analysis followed the waste identification stage, so as to identify the precursors to poor 
report quality. Poor-quality reporting is defined as failure to meet deadlines, accuracy and scope.  
Thorough monitoring during the value stream mapping process, stakeholder feedback, ongoing 
naturalistic observation and 5 Whys were methods employed to complete this analysis. To illustrate 
the findings, an Ishikawa (cause-and-effect) diagram was produced, as in Figure III-II, Appendix III. 
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Conclusions 
 Prevalent causes of poor-report quality during the value stream analysis were: 
o Human error; 
o Limited Knowledge; and 
o Software issues; 
 The extent of the effect that each cause has on the reporting process is variable day-to-day 
and is subject to frequently changing environmental factors. 
4.4 Analysis Summary  
There are a number of reoccurring issues that cause discrepancy within the current reporting 
system. The analysis highlighted numerous sources of problems, which formed a basis for resultant 
system improvement recommendations in Section 5. 
5 Summary of Findings   
With an established understanding of PS and respective reporting system, the following table is 
intended to reiterate the project findings and conclusions. Refer to Table 5-1. 
Appropriate and achievable recommendations are offered and prioritised to address the issues and 
gaps identified in the PS department’s current sate. Each recommendation has been ranked from 
one to nine. Rank one is of the highest priority and nine is of the lowest. This is accompanied by a 
proposed implementation Action Timeline, as in Appendix IV, Figure IV-I, which was devised 
according to forecast resource availability and capability. 
Strategy formulation has the highest rank for action, as this will guide future actions for achieving all 
other goals and outcomes. Responsibility for subsequent actionable items is to be determined by the 
team during a strategy formulation session.  
 PRODUCTION SERVICES REPORTING SYSTEM ANALYSIS 
 
15 Version 7.0 | 12 February 2013 
 
Table 5-1 Summary of Findings, Associated Recommendations and Proposed Timeline  
Rank Findings Conclusions Recommendations Action Timeline  
1.   Department strategy not in 
use 
 Department strategy not 
communicated well 
 No collaborative effort to work 
toward business excellence 
 Team members unaware of long 
term goals of the department 
 
1-1. As a team, formulate and implement a 
strategy: 
 Analyse the department: 
o Conduct SWOT analysis 
o Determine core competencies 
and critical success factors 
 Analyse the environment: 
o Conduct PESTLE and Porters 5 
forces analysis 
 Analyse customers and stakeholders 
o Define customer value through 
stakeholder analysis 
 Identify strategic options 
o Brainstorm improvement 
options 
o Examine opportunities and 
threats 
o Aim to solve problems identified 
in the Root-Cause Analysis 
 Evaluate and select strategic options 
o Conduct Failure Modes and 
Effects Analysis 
o Check against STOS vision, 
mission, values 
 Implement strategy 
o VMOST analysis 
o Balanced Scorecard, link with 
GPA’s and IDP’s 
o Manage small projects 
throughout the year 
Immediate action 
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o Track and evaluate progress 
 Communicate strategy using different 
media. Draw up charter for reference 
2.  Financial penalties are a 
consequence of 
misrepresentation of 
information (poor report 
quality) 
 The reporting process has only 
one checkpoint; a single tier 
report verification system 
 Large emphasis on checking 
raw data from operators 
 Checking critical final report 
data is not prioritised 
 Data for reporting must be 
verified before issuing a report  
 Increased chance of failing to 
meet quality standards 
 1.6% of reports sent are returned 
due to incorrect data 
 Ability to meet ISO 9001 
accreditation compromised 
 Insufficient working knowledge 
within team  
2-1. Review and aim to meet ISO 9001 
requirements 
 Incorporate in team strategy 
2-2. Cross-train PS team members to create a 
multi-tier report verification system 
 Use the Laboratory report system as a 
reference 
2-3. Develop a contingency plan 
 Address all business-critical operations 
 Conduct risk and scenario analysis 
 Determine impact of risks and prioritise 
 Determine goals, time periods, triggers, 
needs, successes, resource restrictions 
and operational inefficiencies 
 Look for opportunities to 
reduce/eliminate risk 
 Communicate and maintain the plan 
 Include contingency plan in SOP’s 
 Train and trial 





















3.  Lack of understanding of Lean 
and TQM concepts 
 Team members will be resistant 
to any change initiatives if not 
aware of the purpose and 
benefits of that change 
3-1. Conduct Lean and TQM workshops for 
raising awareness, allowing questions to be 
asked, to initiate interest in the concepts 
3-2. Team members to devise small, achievable 
projects 
3-3. Organise an event for the team to “go and 
see” 
3-4. Allocate Lean Champion 
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workplace  
 Generate useful visual aids for learning 
and progress monitoring 
4.  A power cut caused all 
work within the 
organisation to stop  
 The back-up internet 
connection failed to 
provide adequate network 
access 
 I.T. infrastructure is not 
robust 
 Inadequate contingency plan 
4-1. Formulate a contingency plan (See 2-3 
above) 
Month 2-6 
5.   Value-added tasks are not 
prioritised 
 The PS team is capable and 
team size is adequate for 
completing value-added tasks  
 Downloading and running BO 
reports for data checking is 
cumbersome 
 Manual entry of data is carried 
out for some reports 
 Updating and preparing 
reports involves copying and 
pasting data 
 Misalignment of metering and 
calculation data regularly 
cause discrepancy 
 Skills and knowledge within the 
team are underutilised 
 These are not value-added 
activities 
o Time is wasted on tedious 
tasks 
 Waiting, over processing and 
defects are the most prevalent 
wastes (common causes) within 
the reporting process 
5-1. Implement lean practices 
5-2. Streamline through automation 
 Formulate plan for automation projects 
 Initiate projects 
 Track and evaluate progress 
Month 2-12 
Month 2-12 
6.  Political, social-cultural, 
technological, economic and 
legal factors are relatively 
stable and predictable for 
STOS 
 Environmental factors are 
 Changing environmental 
factors are the main cause of 
issues that occur on a daily 
basis 
6-1. Formulate contingency plan based on 
PESTEL and risk analysis (refer to 2-3 above) 
 Strengthen inter-department 
relationships through knowledge sharing 
and collaborative problem solving   
As with 2-3  
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variable and unpredictable 
7.  Annual internal review of 
Operational Excellence blades 
is due in February 2013 
 The Operational Excellence 
blade review will show gaps 
between the PS department 
and industry standards 
7-1. Execute review 
 Communicate results with supporting 
personnel and departments 
7-2. Formulate an improvement plan based on 
inadequacies identified in the review 
 Manage small improvement projects 
throughout the year 





8.  Multiple software applications 
used for report generation 
 Increased report processing time 8-1. Consider and research the development of a 
web-based application to bring all 
information to one location  
 Use Malampaya Application as a 
reference 
Year 1-3 
9.  There appears to be no report 
duplication from within PS 
 Each report provides value to 
at least one stakeholder 
 The report user is the cause of 
misalignment of messages 
conveyed from PS reports 
9-1. Recommend a communication plan for 
report users 




To summarise, the findings from observation, literature and industry review, and analysis have indicated a number of gaps that could be amended with the 
aforementioned recommendations. As stated, the Gantt chart in Appendix IV, Figure IV-I illustrates an approximate timeline for completing recommended 
actions. Actions are to be initiated according to priority. If recommendations are to be taken on-board, responsibilities must then be allocated to the most 
appropriate staff members in a full team strategy formulation session.
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6 Implementation Plan 
A proposal for the implementation of Lean concepts has been formulated and is intended as a 
foundational document for further strategising an approach to achieving a Lean and TQM culture. 
This is illustrated below in Figure 6-1. The implementation plan broadly covers a proposal for the 
consideration of the Production Services and Logistics Manager.  
An occasion to formulate an in-depth implementation plan shall be coordinated by the Team Leader 
with the assistance of a Consultant and/or Business Improvement Manager. Furthermore, the 
formulation process itself shall be performed with the input of the entire team if recommendations 
are accepted. This is intended to synergise both top-down and bottom-up perspectives to generate a 
collaborative vision and action plan; Ultimately to support the pursuit of operational excellence.  
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Production Services achieved a combined Lean and Total Quality mentality to conduct only value-added activities to produce 
quality reports for stakeholders. 
Department focused on 
continuous 
improvement through 
Lean and Total Quality 
thinking
Decisions and reports 








efficiently and effectively 
together
Joint reviews and 
shared learning 
 I.T. issues resolved
 Contingency plan 
generated and 
communicated
 Improved ways of 
resolving data 
discrepancies












 Knowledge of what 
works, is working 
and has not 
worked
 More effective use 
of current resources 
[human, time, data]




carrying out other 
team roles








 Improved value 
being transferred 
to the report 
customer










 Implementation of 
Lean and Quality 
initiatives
 Lean culture 
embedded in day-
to-day tasks
 Each team 
member a lean 
champion
 STOS PS modelled
 Multiple Lean Champions within department allocated 
 Review, devise and propose improvement plans for intra-department interactions
 Implement best practise pursuit initiatives across department and communicate throughout 
organisation 
 Track Progress and change in departmental culture
 Annual evaluations and revisions of strategy, plans and projects
Year 3+
Year 1-3
 Multiple Lean Champions within organisation allocated 
 Cross-department interactions reflecting lean 
 Regularly communicate progress with organisation 














Build on minimum requirements to pursue best in practice in 
Operational Excellence
Formulate ISO 9001 rejuvenation plan 
Lean mentality encouraged in day-to-day tasks
Software and hardware up to date
__________
Formulate plan for culture shift to Lean and Quality thinking
Formulate plan for report automation projects
Initiate contingency planning and cross-training activities  
Conduct SWOT analysis
Formulate team strategy
Link GPA’s and IDP’s with strategy
Generate charter and corporate calendar
Allocate Lean Champion
‘Go and see’ Lean implementation in another department/company

















Figure 6-1 Proposed Implementation Plan
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6.1 Scope 
The Implementation Plan outlines an estimated timeline for initiating small projects to address the 
gaps identified in the department’s current state. The scope of the implementation plan shall 
include, but not be limited to the following objectives: 
Action Timeline Objective 
Immediate action Plan, raise awareness, allocate responsibility and train staff  
Year 1 Implement and reinforce concepts 
Year 3 Every individual a champion, inter-departmental relationships 
benefiting and learning from implementation successes 
Year 5 Lean and TQM embedded in department culture 
 
6.2 Outcomes 
Five main medium-term outcomes to be pursued include: 
 Department focused on continuous improvement through Lean and TQM thinking; 
 All decisions and reports reflect mutual interests across departments; 
 Reduced impact or elimination of recurring issues; 
 Departments and resources work efficiently and effectively together; 
 Regular joint reviews and shared learning. 
The long term outcome is to achieve a Lean and TQM mentality. Ideally this will be reflected in all 
activities executed within PS, to ensure quality and value is transferred through the value chain to 
stakeholders.  
6.3 Expected Challenges  
Three main challenges are to be acknowledged as risks to implementation.  
Resistance to Change 
Communication of all Lean and TQM initiatives must be carefully executed, as team members may 
misinterpret the purpose of continuous improvement concepts. Change is a condition that must be 
handled sensitively, as team members may accidentally assume they are being targeted or that their 
job may be at jeopardy. Training sessions shall be crafted to facilitate the proper understanding of 
benefits for the individual and the department.  
Persistence   
Changing team member mentality, to incorporate Lean and TQM concepts in all activities, is 
expected to be a major challenge. It may take years to embed a Lean and TQM culture into the 
department if messages are not delivered effectively and consistently over a number of years. 
Persistence is important. Allocating Lean champions will aid team member buy-in and help with 
reaching the long term goal of total culture shift.  
Perceived Time Available 
Team members are focused on overcoming day-to-day challenges, which involves working through a 
large presence of waste, as determined in Section 4.2.  Although there is no major backlog of tasks to 
complete, team members are usually preoccupied with completing non-value-added tasks. As a 
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consequence there may be a stagnant culture and individuals may feel as though they have 
insufficient time available to commit to Lean and TQM initiatives. This will be a difficult challenge to 
overcome until an understanding of how Lean is intended to streamline processes is established. 
Using automation as an alternative method for completing these medial tasks would also aid process 
streamlining.  
6.4 Approach  
The approach to implementation must be agreed on by all team members to maximise employee 
buy-in and engagement for successful long term results.  
To ensure improvement initiatives are received positively, it is recommended that a department 
strategy is devised, with performance factors then incorporated into each IDP and GPA. As these 
affect IPF’s, they are likely to influence the adherence to, and support of, improvement initiatives.   
The following generic approach is suggested:  
1. Lean and TQM workshops conducted for  
 Raising awareness; 
 Allowing questions to be asked in a learning environment; and 
 Provoking interest in important concepts; 
2. Team members to engage in devising small, achievable projects; 
3. Organise an event for the team to “go and see” a successful Lean and TQM implementation; 
4. Allocate Lean Champions within the department; 
5. Reinforce a Lean culture in all aspects of the workplace. 
6.5 Recommendations  
It is essential to follow through with improvement initiatives. By successfully achieving and closing 
off a few small projects to begin with, momentum and ownership will evolve. Offered are the 
following recommendations:  
 Management must embrace, reinforce and support all improvement decisions and actions ; 
 Regularly revise each project and conduct status update sessions; 
 Evaluate both failed and completed projects; 
 Document important lessons learned and share with other departments; 






 PRODUCTION SERVICES REPORTING SYSTEM ANALYSIS 
 
23 Version 7.0 | 12 February 2013 
 
7 After Action Review  
This section will serve to document the successes and failures experienced throughout the project to 
support improved performance in future projects.   
Planned versus actual  
By October 2012, I had devised a project plan to use throughout the project. This foundational 
document was used for reference to the project scope, milestones and deliverables. In reality, I 
encountered a number of deviations to my initial plan, which in some cases affected the output. 
Overall, I was satisfied with the actual course of action, as I was able to overcome unexpected 
obstacles to produce final recommendations. The following table outlines key deviations: 
What was planned What actually occurred 
Follow the Work 
Breakdown Structure 
(WBS) systematically 
Some of the WBS stages were delayed due to issues faced with my GID 
card. These issues continued for up to a month. The follow on effect of 
this was that I did not have access to VISO to begin transferring data into 
value streams. I was unable to produce the number of value streams 
planned. Analysis was still achievable through stating assumptions, 
acknowledging influencing factors and applying results to the larger 
system. 
Determine what 
would be required to 
rationalise, streamline 
and align the 
reporting process  
I was able to determine that there was no duplication occurring from 
within PS and provide evidence that resources should be dedicated to 
automation.  Report timetables were set in routine; there were only a few 
critical dates to be adhered to for financial and regional reporting to verify 
alignment.  
Generate flow 
diagrams to illustrate 
the reporting process 
I quickly decided that flow diagrams would fail to support the analysis I 
was intending to complete. At this stage, I researched alternative 
techniques. Value Stream Mapping was chosen as it would be able to 
facilitate the analysis required to provide evidence of process inefficiency 
and support recommendations. 
Transfer all reporting 
processes to VISO 
While my GID card was awaiting activation, I was able to continue 
documenting processes on Microsoft Excel. I found it difficult to decide 
how to best illustrate all the information collected. Consultation with the 
Business Improvement Manager provided some useful insight as to how I 
could do so. In the end only a critical segment of the reporting process 
was transferred to VISO due to time constraints. 
Regular bi-monthly 
status reporting with 
my Sponsor and 
Supervisor 
Initially this was adhered to; however workload, travel delays and annual 
leave caused status reporting with my Sponsor to get postponed or 
cancelled. Ad-hoc meetings/discussions were initiated instead.  
 
For future projects, I will make a greater allowance for human resource availability and I.T. issues. I 
will also endeavour to physically visit the organisation/department of focus prior to beginning the 
project term to gain a better insight into potential project risks. 
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What went well and why? 
Activities that I will strive to replicate in future projects and why I would replicate them are 
described below: 
What went well Why 
Induction period During induction, fundamental business principles and messages were 
communicated clearly. The initial site visit added to my understanding of 
the PS reporting system by placing the scale of operations into 
perspective. A better understanding of the value chain was established as 
well as an appreciation for the environment from which live production 
data is received from. 
Interviews with PS 
Managers in 
Philippines and Nigeria 
I was able to collect valuable insight into common issues and the actions 
that had been considered to rectify them. This was useful when 
determining what impact certain recommendations may have on PS.  
Comparison with the 
Laboratory reporting 
system 
The Laboratory has stringent reporting procedures to ensure compliance 
with ISO standards is maintained. The three-tier system is an ideal for PS, 
and has provided an exemplary model to work toward.   
Observation  Varying the observation techniques used during the project allowed me to 
gather valuable insight that may have otherwise been overlooked.  
Focused investigation Stakeholders were comfortable to discuss issues in both formal and 
informal contexts as I took on a non-invasive approach to questioning and 
investigation. 
 
My attempts to think outside the square or use initiative were rewarding and in most cases opened 
up opportunities to further discoveries. This is something that I will strive to do in all future projects 
as it proves my ability to utilise all avenues to provide additional value in my analysis. 
What can be improved and how? 
Lessons that shall be taken away from the project to aid future endeavours include: 
What can be improved How 
Regular status 
reporting 
If status meetings are postponed or cancelled, send documentation to the 
Sponsor and Supervisor to review in their own time. If there is an urgent 
issue, then rebook the meeting or talk with next best person for the 
situation.  
Ability to challenge  Challenge all assumptions, not just “safe” assumptions. Use the 5 Why’s 
technique more often to really dig into issues. This would not only aid my 
investigation, but would also stimulate others involved in the 
investigation.  
Jargon and acronyms  The use of jargon and acronyms was prevalent in this industry and it is 
often assumed that the meaning is obvious to new employees. Ask for the 
meaning of a particular word or abbreviation and write it down for future 
reference. Do not be afraid to ask. 
Access to GID account, 
requests for software 
Allow a large amount of time for GID account activation, as this is 
completed through the Shell Global Network. Coordination with I.T. help 
can be difficult due to time zone differences and language barriers. 
Allowance for human 
resource availability 
This was underestimated initially, and was unpredictable in some 
instances. Prepare and discuss with personnel early, determine who the 
next best person for consultation is.  
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I was fortunate to have been given the opportunity to be completely independent and self-manage 
this project. In more than one instance I was unsure of where to begin an investigation. Determining 
who to contact and what to ask during investigation for further analysis was, at times, challenging. A 
valuable lesson to take away from this experience is that there is no such thing as a silly question. 
Ask, and ask again if it is unclear the first time.  
Reflection on personal growth 
The growth I have experienced throughout this project term began from day one. I was faced with a 
number of life changing challenges, related to both my project and personal life. However, even 
through what seemed to be adversity, I maintained a professional stance on the task at hand.   
I am now more confident as a professional, and an individual, to support decisions and 
recommendations made in my sole discretion. I have also gained a greater appreciation of business 
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Table I-I Production Services Report Register 








Asset Accountants, JV Parties, MED, 
MOS 
Statistical reporting to 
Government 











JV [Shell, Todd, OMV], Internal STOS, 
Asset Development Team, Production 
Technologists, Operations Engineers 
  Weekly  Weekly  Auto Generated, from 
EC, DCS via PI and 
operators 






Statistical Report  




MRPW Reports, LPG 
Report  





Actual and LE 
Volumes - 
Provisional  
Asset Accountants Quarterly - includes all of 
the monthly reports. 
Revenue Accountant will 
request occasionally 
Monthly Day 1 
Midday 





Actual and LE 
Volumes - 
Reconciled  
Asset Accountants, Finance, 
Accounts, JV Parties, Asset 
Development,  PS & Logistics 
Manager 





Asset Accountants, Revenue 
Accountant 
For invoicing out to 
SIETCO and Z 
Monthly Day 15 Spreadsheet pulled to 
EC, ETL/Intertek 
HSS Lead  




Asset Accountants, JV Parties Request sent for 
corrections  
Monthly Day 12 EC, BOL, ETL/Intertek HSS Lead  
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Asset Accountants, JV Parties  
Finance, Tank Farm  
 Monthly Day 15 EC, BOL, Provisional 
Statements, 
ETL/Intertek 
HSS Lead  
M K  Hydrocarbon 
Accountant  






HSS Lead  
M K  Hydrocarbon 
Accountant  
ERL Provisional  Revenue Accountant   Used for end of month 
accruing 
Monthly Day 1 Weekly Statistics 
Report 
HSS Lead  
M K  Hydrocarbon 
Accountant  
ERL Actual  Revenue Accountant  For final levy amount. 
Critical to have 
completed on time.  
Monthly Day 9 Weekly Statistics 
Report, EC, Operators 
HSS Lead  
K P Hydrocarbon 
Accountant  
Well & Reservoir 
report  
JV Parties, Asset Development, 
Production Technologists 
 Monthly Day 15 EC, PI HSS Lead  
K  Hydrocarbon 
Accountant  
Energy Flow report  JV Parties  Monthly Day 10 EC, PI (for gas sales 
data) 





MRPW Report for 
signoff 
Production Technologists and Lead,  Approval of figures 
through signoff  





MRPW Report  JV Parties, STOS internal Monthly reconciled 
production summaries by 
well 
Monthly Day 6 MRPW Report for 
Signoff, PDS, EC, MSE 





Vector To obtain DDR report for 
current month, 
discrepancy check 





Well & Field 
Corrections  
Field operators, CRO Discrepancy resolution Monthly Day 2 EC, Production 
Technologists, 
Reservoir Engineers 







Production Technologists and Lead,  Approval of figures Monthly Day 1 EC, BO, Production 
Technologists, 
Reservoir Engineers 
HSS Lead  
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Well Pressures & 
Temperatures 
report  
JV Parties, Asset Development  Monthly Day 15 PI, Production 
Technologists, 
Reservoir Engineers 





STOS Internal, Revenue Accountant, 
Asset Accountant, Vector 
Invitation to review and 
advise any corrections  





PI Vent/Flare Log   N/A Check if data has been 
entered into EC 










Commercial, Revenue Accountant  Check and 
confirm/advice on final 
numbers required  





Front End Engineer  Monthly Day 15 EC, BO HSS Lead  
K Hydrocarbon 
Accountant  
LPG Todd Port 
Sales Report 
Todd, NOVA Energy Error check for all Todd 
exports from Kapuni  
Monthly Day 15 EC HSS Lead  
K Hydrocarbon 
Accountant  
NGLs - Green 
dockets  





Revenue Accountant  Used for ERL accruals Monthly Last day of 
month  





HSS Lead, Tank Farm Lead  Monthly Day 2 EIL Operators HSS Lead  
 Hydrocarbon 
Accountant  







Half Yearly Report  JVBM, PS & Logistics Manager, 
Subsurface Lead, Activity Manager 
Signatures required for 
mining licences 









Half Yearly Report  SNZL Shell GSB Ltd, New Zealand 
Petroleum & Minerals, OMV, MEPAU, 
PTTEP, HSS Lead  
Permits (exploration 
licences) 






HSS Lead  
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ITS Report Greymouth  Monthly Day 2 Intertek HSS Lead  
 HSS Lead  Hydrocarbon Sales 
& Purchases 
Accruals 
Treasury, Finance, Revenue 
Accountant, SIETCO, Maui, Kapuni, 
Pohokura & McKee Owners 
Sales and purchases at 





GSE Pricing System 
Shell Global (for the 
pricing markers), 
Months BOL & 





 HSS Lead  Hydrocarbon Sales 
& Purchases 
Actuals 
Treasury, Finance SIETCO, Maui, 
Kapuni, Pohokura & McKee Owners 
Invoicing  Monthly Day 2 Same as above PS& 
Logistics 
Manager 









LiveLink, Slate, Actuals 




TKF HSS Lead  Omata 
Throughput & 
Warfage - Actuals  
Each of the McKee Companies, 
SENZL, OMV, Todd, Revenue 
Accountant 
Invoicing for warfage fees Monthly Beginning 
of month  
Intertek, Spreadsheets 







HSS Lead  Omata TF (Stock)  Revenue Accountant  Required when 
completing transfers 
between tanks. Backup 
for sales and purchases. 
Ad hoc As needed 
basis 





HSS Lead  ETS Provisionals  JV Parties  Monthly ASAP after 
month end 
EC, PI, Spreadsheets on 







HSS Lead  ETS Reconciled 
Actuals  
JV Parties  Monthly 10th of 
new 
month 
Same as above PS& 
Logistics 
Manager 
P HSS Lead  EPJV throughput 
Accruals (Gas & 
Condensate) 




Pohokura Equity Share 
Report - STOS SENZL & 
GasNoms, Pohokura 
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P HSS Lead  EPJV throughput 
Actuals (Gas & 
Condensate) 
Revenue Accountant   Monthly ASAP after 
month end 
Same as above PS& 
Logistics 
Manager 
 HSS Lead  Condensate/ 
Naptha Slate  
Revenue Accountant  Simply a 'good to know'      PS& 
Logistics 
Manager 
K HSS Lead  NGL Pricing  Revenue Accountant  Adjustments to be made 
according to exchange 
rate 
Monthly ASAP after 
month end 
Slate, GSE Pricing 
System, Vector, 




P Mc HSS Lead  Stock 
Reconciliation (For 
Mc/P - Stored at 
EIL) 
Separate reports for each company 
owner, H&T 
Sent as needed to 
Revenue Accountant for 
invoicing. Back up for 
sales and purchases.  
Monthly   Intertek Report, 






 HSS Lead  Greenstone (Z) 
Shipping Pricing  
Invoice to Z Constitutes part of the 
Sales and Purchasing 
report  
Ad hoc - 
Approx 3 
months 
As needed   PS& 
Logistics 
Manager 
Mc HSS Lead  Capacity 
Nominations  
McKee Owners, H&T, Shell 
Commercial 
Component of Stock & 
Thruput 
Ad hoc –  
capacity 
dependent 
  Contracts, H&T, 






 HSS Lead  Margin Analysis Shell Commercial, Finance Manager   Ad hoc – 
capacity 
dependent 
  Pricing Templates PS& 
Logistics 
Manager 
 HSS Lead  SAFE Request, 
SAFE Clearance 
SAFE Approver - Singapore Request for clearance Per 
Shipment  
  Shipping Slate PS& 
Logistics 
Manager 
 HSS Lead  Customs Request, 
Customs Clearance  
Alpha Customs Request for clearance Per Export 
Shipment  
  Shipping Slate PS& 
Logistics 
Manager 
 HSS Lead  Cargo Splits Intertek  Per 
Shipment  
  Stock Statement, Slate, 





 HSS Lead  Tariffs Revenue Accountant  Charges for use of EIL 
pipeline, RPSTA for 
Origin, Loading Arm 
Monthly   Slate, shipping BOL  PS& 
Logistics 
Manager 
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Maui & Pohokura Buyers   Annually 15 days 
prior to 
the start of 
each year 
Availability Models HSS Lead  




Methanex, Contact, Vector  To Pohokura and Maui 
Buyers 
Quarterly 15 days 
prior to 
the start of 
each 
Quarter 





Gas Sales Accrual  Revenue Accountant, Shell 
Commercial 
For M/K - Shell. Not sent 
to OMV or Todd. 
Monthly 2nd to last 
day of 
month 
OATIS, GMS HSS Lead  
M  Gas Nominations 
Coordinator 
Gas Sales Actual  Revenue Accountant, OMV, Todd  Monthly Day 1 OATIS, GMS HSS Lead  
K Gas Nominations 
Coordinator 
Gas Sales Actual  Revenue Accountant, Shell  Monthly Day 1 GMS, Gas Sales 
Metering from PI 
HSS Lead  
P Gas Nominations 
Coordinator 






XML Reconciled  
For Kapuni - send to Todd. For Maui - 
send to Todd, OMV. For Poho - send 
to Todd, OMV. 
Links in with Daily XML Monthly Day 20 EC, GMS HSS Lead  
 Gas Nominations 
Coordinator 




HSS Lead, PS & Logistics Manager  Monthly Monthend Production 
Performance Master 
document pulls 
information from PI, 
EC, BIT, GMS, Kapnui 
Deferment, Access 
Database 





XML Provisional  For Kapuni - send to Todd. For Maui - 
send to Todd, OMV. For Poho - send 
to Todd, OMV 
 Weekly Monday  PI, Ace Server HSS Lead  
K Gas Nominations 
Coordinator 
Vector Forecast 28 
Day Available 
Capacity  




HSS Lead  
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P Gas Nominations 
Coordinator 








HSS Lead  
P Gas Nominations 
Coordinator 
28 Day Available 
Capacity 
Buyers, JV Parties  Weekly Wednes-
day 




HSS Lead  
M Gas Nominations 
Coordinator 




HSS Lead  
M Gas Nominations 
Coordinator 
28 Day Available 
Capacity  




HSS Lead  




Maui Buyers Contains available 
capacity, their 
nominations & our 
commitment 







Operators  For weekend, and on 
duty personnel. Special 
notices as required and 
notification of business as 
usual. 
Weekly  Friday Opinion based 
information, only as 
needed 
HSS Lead  




OMV Buyers, Todd  Weekly  Friday SENZL, GMS HSS Lead  




JV Parties for Maui, Shell for 
Pohokura  
Shows previous days and 
rest of weeks 
Daily  Day end GMS, after daily input 
of data from OATIS 
HSS Lead  




JV Parties  Daily  Day end Export from GMS HSS Lead  
P Gas Nominations 
Coordinator 





Production Report  JV Parties, Vector, Internal, Todd, 
Shell 
 Daily  1100am PI, EC. Maui - GMS HSS Lead  
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Event Claim  
Maui Development Limited Required to seek relief 
under section 27 of the 
Maui Pipeline Operating 
Code 
Ad hoc As soon as 
reasonably 
practicable 
Operators, OATIS PS & 
Logistics 
Manager  




Gas Nominations  Annually 30 days prior to the start of each 
year 
  




Gas Nominations  Quarterly 30 days prior to the start of each 
Quarter 
  




Gas Nominations   Weekly 2:00pm last business day of the week 
for the week ahead 
  
M LPG Scheduler  LPG Report 
HAM780 
Provisional  
Revenue Accountant   Accrue for the month Monthly Day before 
month end  
EC HSS Lead  
M LPG Scheduler  LPG Report 
HAM780  
Accounts, Finance, Liquigas  Monthly Day 5 EC HSS Lead  
K LPG Scheduler  LPG Report 
HAK701  
Todd, Revenue Accountant   Monthly Week 1 EC HSS Lead  
M LPG Scheduler  LPG Production 
Data  
Liquigas  Monthly Week 1 EC HSS Lead  
K LPG Scheduler  LPG Stock 
Statement Report  
JV Parties Finalised only Monthly Week 1 EC, BO HSS Lead  
M LPG Scheduler LPG Reconciled  Liquigas and numerous others Sent alongside the 
HAM780 report 
Monthly Day 8 EC,BO HSS Lead  
K LPG Scheduler  Trucking Plan  Kapuni Operations Team, Shell and 
Todd Customers  
 Weekly Thursday  Kapuni Slate HSS Lead  
M LPG Scheduler  LPG Import & 
Export Plan  
Trucking Companies, Uhlenbergs, 
Hookers, Nova 
Trucking & Pumping Daily   Trucking Companies, 
Liquigas, Slate 
HSS Lead  
 LPG Scheduler  Staffing 
requirements 
Programmed Integrated Workforce 
(PIWF) 




  Slate HSS Lead  
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K LPG Scheduler LPG Receipts and 
KMC Sales Report  
Vector, JV Parties, LPG Buyers, Kapuni 
Operations Team, PS & Logistics 
Manager 
 Weekly Midday 
Thursday  
Slate HSS Lead  
M LPG Scheduler  LPG Slate  Operations Team, Liquigas   Weekly Midday 
Thursday 
Slate HSS Lead  
TKF LPG Scheduler Omata Tank Farm 
Report 
H&T, Omata Tank Farm, Shell 
Commercial,  
 Daily  EC, PI HSS Lead  
 LPG Scheduler  LPG Production 
Data  
Liquigas Production data for 
month 
Daily 9000am Automated from 
Liquigas Queries 
HSS Lead  




JV's  Quarterly   Production Group   
K Laboratory Staff Laboratory Third 
Party Report 
LiveLink Archive  Non-
Routine 




KPS Laboratory Staff Diesel Laboratory 
Third Party Report 
LiveLink Archive  Non-
Routine 




MA Laboratory Staff Diesel Laboratory 
Third Party Report 
   Non-
Routine 







Laboratory Staff Glycol/Water     Non-
Routine 




MA Laboratory Staff Produced Water, 
Brine Tank HC 







Sludsy Water,  
   Non-
Routine 




 Laboratory Staff Diesel Laboratory 
Report 
   Non-
Routine 




MB Laboratory Staff Produced Water, 
Diesel Samples 
   Non-
Routine 
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M Laboratory Staff Results   Numerous in folder, 
dependent on occasion 
Non-
Routine 




P Laboratory Staff Produced Water, 
Stormwater, TEG, 
Water-Glycol 
   Non-
Routine 
As needed  Production 
Chemist 
P M Laboratory Staff Condo Combined  
ASTM Colour 
   Non-
Routine 




 Laboratory Staff Potable Water 
Reports  
  Testing Compliance Half yearly     Production 
Chemist 
P Laboratory Staff Monthly Report    Monthly     Production 
Chemist 




 Laboratory Staff Safety Training 
Centre Report 




 Laboratory Staff Triethylene Glycol 
Results 
   Weekly/ 
Monthly 
  Industrial Chemistry 




 Laboratory Staff Sample Results 
Laboratory Report 
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Table II-I Global Production Services Review 







EC, BO, CORA, 
Excel, Action 
Tracker  
 Lean initiatives gained no traction 
 Some reports still not available on Application 
 New employees unfamiliar with processes, not all 
outlined/understandable in SOP’s 
 Reliability affected by fluctuations in buyer demand 
 Too many ad hoc tasks/meetings 
 Alignment of reporting timetables  
 Team charter and strategy for 2013  
 I.T. support to rectify tool issues and complete  
 Rejuvenation Project initiated to ensure all reports are 
available 
 Additional training for employee during a short 
crossover period 
 Use Operational Excellence in Production Framework 






EC, BO, Excel, 
Action Tracker 
 Lean initiatives put on hold 
 Maintaining distribution lists 
 Manual data entry into EC 
 Many different report formats requested by 
stakeholders and customers 
 Continuous improvement 
 Lean team organised and focused for 2013 
 Value Stream Mapping 
 Monthly review of distribution lists, general 
departmental email addresses used 
 Report rationalisation using lean  
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Database Check Calculation Check
 Data collated 
 Quantitative only








 Must meet ISO 17025 standards
 Final Check 
 Must be signed off by certified 
Signatory 
Final Check and 
Stamped Approval
No










Tier Two to 
Resolve
Yes
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Table II-II Recommendation for Further Reading 
Literature Supposition  Application  
Operations and Quality 
Management (Ho, 1999) 
 Total Quality Management (TQM) leaders, models and 
significant contemporary topics 
Systematic approach to acquiring business excellence 
through sound and practical operations and TQM 
implementation 
The Toyota Way (Liker, 2004)   The 14 Principles of the Toyota Way Build quality into the services environment. Continuously 
solve root problems to drive organisational learning 
Lean Thinking (Womack & 
Jones, 2003) 
 Value: From the eyes of the customer Ensure customer requirements are met. Identify and 
eliminate wastes. Create flow and pull.  
The Deming Management 
Method (Walton, 1989) 
 ‘Improving quality’ is not just to put out the fire.  
 Continuous improvement 
Aim to improve constantly and forever the system of 
production and services 
Operational Excellence in 
Production (SIEP B.V, 2012) 
 A framework for best-in-class practise Minimum requirements outlined. Suggestions for striving 
toward top quartile performance 
Rethinking Lean Service 
(Seddon & O'Donovan, 2009) 
 Services inappropriately treated as manufacturing. 
 Flaw: “Assumption that all demand is ‘production’” 
 Much of demand is waste and creates further wasteful 
activity 
 ‘Value’ and ‘failure demand 
Assess problems before applying legacy ‘lean tools’. 
‘Failure demand’ an addition to the ‘seven types of wastes 
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Figure III-I Value Stream Map:  Natural Gas segment only 
Kapuni Month End Reporting Process – Natural Gas Segment    

























4.2.4 NGL Provisional 
4.3.4 Kapuni Vector Sales Provisional  

































































MSO, LL, BO, EC, MSE









Email and attachment, 
hard copy











































































MSO, LL, BO, EC, 
MSE, Adobe
























MSO, LL, BO, MSE, 
Adobe, MED Template








Monthly Report to Govt 
& JV
HA, HSS
Email and attachment, 
Hard copy filed
N/A
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Table III-I Register of Significant Events Affecting Value Stream Mapping Process 
Date Event Impact 
04/01/13-
08/01/13 
Stakeholder confirmation of 
natural gasoline splits delayed 
 Confirmation received 2 days late 
 Reduced the remaining time available to complete Kapuni Actual & LE Final Report 
08/01/13 Power outage  Facilities inoperable for 10 minutes 
 Inability to access online database for critical data slates, report templates and archives for 4 
hours 
 Inability to send/receive emails from stakeholders regarding hydrocarbon nominations and 
allocations 
 Inability to access global network 
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1. Multiple handoffs for  
 approvals 
 submissions 
2. Unnecessarily distributing reports 
Inventory  1. Unread email (for the creator, user and observer) 
2. Hard copy files with no purpose  
Human Motion 1. Walking between offices 
2. Scanning, printing and filing hard copy reports 
3. Locating appropriate archive 
Waiting 1. System downtime 
2. Delay in responses to customers and from customers  
3. Approvals and sign offs 
4. Source of information, customer and user information to be clarified/corrected 
5. Misalignment of deadlines 
Over 
Production  
1. Report produced before it is needed  – the result of routine processing regardless of demand for the report 
Over Processing 1. Re-entering data into multiple systems 
2. “Legacy Reports”   
3. “Legacy Data”  
4. Cumbersome process for generating reports 
5. Demand-side waste 
6. Multiple manual checks for defects 
7. Updating individual email addresses in distribution lists 
Defects 1. Data entry errors  
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2. Assumed or limited knowledge – new employees 
3. Miscommunication – task sharing to share the workload potential for reports to be forgotten or late 
Underutilised 
Skills 
1. Visual Basic skills 
2. Root-cause problem solving 
3. Accounting skills 
4. Attention to detail 
5. Field knowledge 
Failure Demand 1. Failure to complete report 
2. Failure to meet stakeholder quality expectations  
3. Report overlooked or deleted by customer 
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Desktop computer incapable or slow
BO reports need to be updated
PI tags incorrect
EC failed to load data
Accountability








Limited authority to update
Manual data entry
Printing & scanning




New to the industry
Up-to-date version difficult to find
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Figure IV-I Gantt chart: Recommended Activities and Action Timeline 
  Action Timeline 



























Month no: 0 1 2 3 4 5 6 7 8 9 10 11 12 Year 1 
onward 
1-1. Formulate and implement team 
strategy 
                            
2-1. Review ISO 9001 requirements                              
2-2. Cross-train team members                             
2-3. Develop contingency plan                              
2-4. Review and audit contingency plan 
- checking system 
                            
3-1. Conduct Lean and TQM workshops                             
3-2. Devise small achievable projects                             
3-3. "Go and see"                              
3-4. Allocate Lean Champion                             
3-5.  Lean culture reinforcement                              
4-1. Develop contingency plan - IT                             
5-1.  Implement Lean practice                             
5-2. Automation projects                             
7-1. Blade review                             
7-2.  Develop improvement plan                             
8-1. Research web-based application                              
9-1.  Communication plan                             
 
